Extracapsular cataract extraction and implantation of a Binkhorst 2-100p intraocular lens were performed on 50 patients. The majority of the patients achieved a corrected postoperative acuity of 6/9. Operative-immediate postoperative and late postoperative complications are discussed. The commonest postoperative complication was the formation of a dense capsular membrane which required capsulotomy in 9 patients. Suggestions are put forward for improving the result of this rewarding operation.
Introduction
There has been, and still is, much controversy about intraocular implants. In 1976, after carefully questioning other surgeons experienced in implant surgery, we embarked on this form of surgery. We chose one of the longer established lenses, the Binkhorst 2·100p (Binkhorst 1973) , because it was simple in design, it clipped to the iris immediately around the pupil without impinging on the angle or ciliary body, and had a small area of contact with the tissues. The other major decision was to carry out extracapsular extraction with the implantation. There were four reasons for choosing this. The first was the firmer support offered to the intraocular lens as opposed to after intracapsular extraction, and suturing was unnecessary. Furthermore, there was much less movement of the lens inside the eye, reducing chances of damage to the neighbouring tissues. Secondly, there was minimal risk of vitreous loss. Thirdly, implantation could be more or less guaranteed to the patient. Fourthly, there appeared to be less late macular oedema and retinal detachment than with the intracapsular procedure (Jaffe 1979 , Kratz 1979 .
We realized, however, that there were obvious problems with the extracapsular extraction. It was known to be more time-consuming~nd there was the well known difficulty of removing adequate anterior capsular and cortical lens material giving rise to opaque late membrane formation. About 20% of such extractions are reported to require capsulotomy (Gilson et al. 1979 , Jaffe 1979 .
Methods
It was planned to start with patients over 75 years of age, although later on those over 60 were accepted. The corneas were examined preoperatively on the Zeiss slit lamp using maximum magnification, and the endothelium assessed. If there were gross guttatae or degenerative changes, then an implant was not carried out. Implantation was carefully discussed with all patients preoperatively, and nearly 90% chose this form of cataract operation rather than contact lenses or aphakic spectacles.
We constantly changed and adapted our surgical technique on the basis of our own experience and that of others. We preferred general anaesthesia and a standard limbus-based incision. Prior to opening the eye an anterior capsulotomy was carried out using a bent-tipped 23-gauge disposable hypodermic needle attached to a buffered Ringer lactate drip. We started by trying to make a series of perforations all around the periphery of the capsule, but found it difficult to visualize the capsule at all times and when it was cut there was a tendency for it to roll up. We then tried a can opener technique, as described by Arnot (1977) , and later used an air bubble to press back the capsule during a circumferential dissection. However, pupillary constriction was found to be a great problem during surgery. We tried using atropine 1% drops instilled the day before surgery and also aspirin tablets administered a few hours prior to surgery to counteract prostaglandin-induced pupil constriction. Nevertheless, there were still some cases with very troublesome miosis, and a subconjunctival injection of mydricaine immediately preoperatively was found to be the best solution.
Removing all cortical lens matter was also a problem. We tried simple irrigation initially but found that aspiration combined with it was better; a double-barrelled needle was ideal for this purpose. The posterior capsule was polished with a roughened olive-tipped cannula, prepared by using very fine wet and dry paper. Two methods were used to try to protect the corneal endothelium from the dangers of contact with the plastic intraocular implant. It is well established that an imprint of corneal endothelium is taken by the intraocular lens on direct contact. The first method of protection we tried was just prior to implantation of the lens: it was placed face down on the corneal epithelium in an attempt to take up an imprint of the dead surface layers of epithelial cells. This was based on a technique developed for taking samples ofcorneal epithelium developed by Thatcher et al. (1977) . We hoped that this layer of imprinted cells would protect against taking up endothelial cells on implantation. Secondly, we always tried to insert the lens underneath an air bubble, and to do this we found it better to place the patient's head in a hyper-extended position on the table with careful placement of the superior rectus suture so that the air bubble was optimally maintained.
Results
Fifty-six patients were selected for implant surgery, but in 6 the procedure was abandoned during surgery. Three developed a very shallow anterior chamber with bulging of the posterior capsule where an air bubble could not be maintained at all. In one case, the posterior capsule was accidentally removed and there was much bulging vitreous. Two had very atonic 'floppy' irides that both prevented the introduction of an air bubble and would not allow the lens to be slid into position. This left 50 patients who were successfully implanted. The average age was 76 years (range 62-91).
Preoperative visual acuities, postoperative uncorrected visual acuities and postoperative corrected visual acuities are shown in Figures 1,2 and 3 . It can be seen from Figure 3 that the majority of cases achieved 6/9 vision, but extremely few 6/6. The 6/36 visual acuities included those with macular degeneration in 4, and pre-existing optic atrophy in 2, with cystoid macular oedema following on capsulotomies in 2. There was a change in refraction over the first 2 months in '18 patients; 12 for the better and 6 for the worse. The majority of patients were subjectively delighted with the results. Six patients failed follow up after 6 months: 4 had died, one was living abroad but wrote to say that at one year she could see to embroider with her operated eye and spectacles, and the last, whom we spoke to on the telephone, claimed to be able to read the telephone directory with her operated eye and spectacles. The complications that occurred could be divided into operative, immediate postoperative and late postoperative. Operative complications included 4 cases where the corneal endothelium was definitely touched by the implant, and one by the instruments on introduction. There were 2 cases with difficulty in positioning the loops of the implant, one anterior capsulotomy was technically difficult, and lastly, in one patient the iris was very floppy or atonic, making the insertion of the lens and maintainance of an air bubble most difficult. Immediate postoperative problems occurred in 2 patients where one of the loops subluxated and the pupil was semi-dilated. We thought one case was due to damage to the sphincter during surgery, which prevented proper engagement of the loop, and the other was due to an air bubble left at operation which became sequestrated behind the lens. Both cases were easily dealt with on the second postoperative day under local anaesthetic using 2 Wrycroft cannulae to manoeuvre the loops back into the correct position with accompanying miosis.
Over the first 5 postoperative days there was generally some degree of corneal oedema with folds in Descemet's membrane easily observable on the slit-lamp. If the operation had gone smoothly, these changes had usually subsided by the fifth day. If there had been significant operative damage, however, the oedema and folds in Descemet's membrane remained in parts of the cornea for as long as two months.
Long-term complications were more numerous and included the formation of a dense capsular membrane in 11 patients, which required capsulotomy in 9. There were 2 cases of cystoid macular oedema which have been mentioned previously, and one of these occurred in a case of pre-existing chronic iritis. One patient developed severe zoster iritis which was very difficult to control, and one case of retinal detachment occurred at 2!-years after implantation, but was successfully treated surgically. There were 4 recurrent cases of iritis which appeared to be related to the implant and were easily controlled with' a low maintainance dose of topical steroid. There were no cases of late corneal oedema, with the longest follow up being 4 years.
Discussion
Overall, the results have been encouraging. They were particularly good in old people living alone in flats who had to manage for themselves. Most managed to stay independent and could, in fact, do most of their household chores without spectacles. Some had previously undergone conventional intracapsular surgery in their other eye, and all preferred their pseudophakic vision.
Several series have been reported describing results with intracapsular extraction and Binkhorst implants (Jaffe et al. 1978 , Jaffe 1979 , Hamilton 1979 , Roper-Hall 1981 . They legitimately criticize the extracapsular technique as having the following disadvantages: the vision is rarely better than 6/9 aided or unaided, the operation takes longer and needs more care and expertise, and a capsulotomy is necessary in a significant proportion of cases. We feel that our implants are much more stable, however, possibly leading to a decreased incidence of retinal detachment, cystoid macular oedema, and corneal oedema, although it is true that capsulotoiny automatically converts our cases into the same category as intracapsular extraction, with all the concomitant hazards.
We would like to stress that we had no problems with glaucoma or intraocular haemorrhages, as have been described in other series. Similarly, we saw no cases of corneal oedema although our longest follow up to date is 4 years.
It is evident that the surgical technque is far from satisfactory and the following problems need to be solved: protection of the corneal endothelium, prevention of anterior chamber shallowing, a better way of dealing with clear peripheral cortical lens matter, a good procedure for anterior capsulotomy and, finally, better control of the pupil. The most important of these is protection of the corneal endothelium. Corneal oedema as a late complication worries us all. There is no doubt at present that the endothelium is significantly damaged during surgery, as shown by specular microscopy (Binkhorst et al. 1977 , Bourne & Kaufman 1976 , Forstot et al. 1977 , Katz & Kaufman 1977 , Kaufman & Katz 1976 ,and it is apparent postoperativley on the slit lamp as oedema and folds in Descemet's membrane. We have no definite scientificevidence that our technique of taking a corneal epithelial impression protected the endothelium, although we had no cases of corneal oedema at one year. We examined microscopically one of the intraocular lenses after attempting to take a corneal epithelial imprint and found a scanty deposition of epithelial cells over the surface of the plastic. The posterior chamber lenses are easier to insert without damaging the corneal endothelium. The use of Helon also acts as a protection and maintains the depth of the anterior chamber during insertion of the implant. Apart from the aspiration infusion, cannulae, there are no new developments for dealing with clear peripheral cortical lens matter and there are still many problems in dissecting the anterior capsule satisfactorily. It seems that a closed procedure is best, but the main problem is in fixating the edges of the capsule during cutting. Finally, subconjunctival mydricaine does produce better control of the pupil but is not successful in all cases. It remains to investigate other pharmacological agents to solve this problem.
.
